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[57] ' ABSTRACT 

A disposable linear surgical stapling instrument com 

.. 227/19 

prising a body with handle means and trigger means 
- and, at its forward end, a fixed anvil-supporting jaw. A 
movable jaw comprising a staple cartridge is mounted 
on the body and is operatively connected to the handle 
means and trigger means. An adjustment bolt is slidably 
mounted in the body and is shiftable forwardly and 
rearwardly therein by an adjustment knob rotatively 
mounted at the rearward end of the body. The adjust 
ment bolt, when shifted forwardly, shifts the handle 
means and trigger means forwardly and the movable 
jaw toward the ?xed jaw, the staple cartridge ap 
proaching the anvil. A staple driver is connected to and 
shiftable by the trigger means to drive staples from the 
cartridge, through the tissue to be sutured and against 
the anvil over a range of distances between the anvil 
and the cartridge constituting the working gap of the 

‘ instrument. The adjustment bolt also actuates indicator 
means to each side of the instrument indicating when 
the working gap has been achieved. An alignment pin is 
mounted on the body, extending through the cartridge, 
and is shiftable to an operative position extending into 
the ?xed jaw. Safety means prevents rotation of the 
adjustment knob unless the alignment pin is in its opera 
tive position. Another safety means prevents actuation 
of the trigger means until the distance between the anvil 
and cartridge approaches the working gap. Additional 
means locks the trigger means after achieving its actu 
ated position to give visual, tactile and audible indica 
tion that the staples have been formed and implanted. 

22 Claims, 45 Drawing Figures 
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DISPOSABLE LINEAR SURGICAL STAPLING 
INSTRUMENT 

TECHNICAL FIELD 

The invention relates to a disposable linear surgical 
stapling instrument for forming and implanting at least 
one rectilinear row of surgical staples in the tissue of a 
patient, and more particularly to such an instrument 
having a working gap for use with a single size of surgi 
cal staple together with novel safety means which 
greatly reduce the opportunity for inadvertent or incor 
rect operation of the instrument. 

BACKGROUND ART 

In recent years there has been an increasing number 
of surgeons using surgical staples, rather than conven 
tional sutures. This is true because the use of surgical 
staples and surgical stapling instruments has made many 
difficult procedures much simpler. Of even more impor 
tance, however, is the fact that the use of surgical sta 
ples signi?cantly reduces the time required for most 
procedures, and therefore reduces the length of time for 
which the patient must be maintained under anesthetic. 
Many types of surgical stapling instruments have been 
devised, for many different procedures. The present 
invention is directed to a linear surgical stapling instru 
ment. This is an instrument which, in a single actuation, 
implants and forms at least one rectilinear row of surgi 
cal staples. Such instruments are used on many different 
organs and tissues such as the lung, the esophagus, the 
stomach, the duodenum and throughout the intestinal 
tract. 

In its earliest form, the linear surgical stapling instru 
ment was a permanent, multi-use instrument and the 
surgical staples were manually loaded into the instru 
ment one-by-one. An exemplary surgical stapling in 
strument of this type is taught in U.S. Pat. 'No. 
3,080,564. While such instruments performed well, they 
were in general complex in construction, expensive to 
manufacture, heavy, bulky and dif?cult both to load 
with surgical staples and to clean and sterilize after each 
use. . 

The next signi?cant improvement in linear surgical 
stapling instruments was the provision of presterilized, 
disposable loading units or. staple cartridges. U.S. Pat. 
No. 3,275,211 and U.S. Pat. No. 3,589,589 are exem 
plary of those relating to permanent, multi-use linear 
instruments having replaceable staple cartridges. While 
this improvement signi?cantly reduced the time previ 
ously required for hand loading of the staples, the basic 
instrument still had to be disassembled, cleaned, reas 
sembled and sterilized for each procedure. Such instru 
ments also frequently required maintenance and adjust 
ment. 
Even more recently, in view of rising hospital costs, 

there has been an ever increasing interest in disposable 
surgical stapling instruments to eliminate as much work 
as possible (i.e. disassembly, cleaning, reassembly, steril 
ization and the like) and to be more ef?cient, while at 
the same time not having to compromise the surgical 
procedures. U.S. Pat. No. 4,354,628 and U.S. Pat. No. 
4,383,634, for example, each teach a disposable linear 
surgical stapling instrument. While devices of this sort 
perform well, since the forwardmost, anvil-carrying 
jaw is pivoted, the anvil and the cartridge do not ap 
proach each other in parallel relationship and only a 
single gap setting is achievable. In addition, it is some 

10 

20 

25 

30 

35 

40 

45 

50 

55 

65 

2 
times dif?cult to properly position the tissue to be su 
tured within the jaws of an instrument of this design. 
Such instruments are frequently provided in a “tight” 
suturing version with short legged staples and a “loose” 
suturing version with staples having longer legs, the 
surgeon having to select the appropriate instrument for 
the particular procedure being performed. 
The present invention provides a disposable linear 

surgical stapling instrument which is simple in construc 
tion and relatively inexpensive to manufacture. The 
instrument is characterized by a working gap or range 
of distances between the anvil and the cartridge over 
which a single size staple can be properly implanted and 
formed. The proper and desired setting of the instru 
ment, within the working gap, is easily accomplished 
through simple manipulation of an adjustment knob at 
the rear of the instrument with indicator means on each 
side of the instrument to clearly show when the distance 
between the anvil and the cartridge is within the work 
ing gap. In addition, the gap to which the instrument is 
set can fall anywhere within the con?nes of the working 

' gap of the instrument. The gap indicator is additionally 
designed to show at a glance whether the selected gap 
falls within the prior art so-called “tight” range or 
“loose” range. 

In addition to many novel features of its own, the 
instrument of the present invention is also provided 
with features normally associated with permanent, mul 
ti-use instruments only. The instrument, for example, 
has an alignment and retaining pin, shiftable to an opera 
tive position wherein perfect alignment between the 
anvil and the staple cartridge is assured, and wherein 
tissue to be sutured and located between these elements 
is maintained therebetween. The instrument is provided 
with a locknut device which precludes rotation of the 
adjustment knob to secure the desired gap unless the 
alignment and retaining pin has been shifted to its opera 
tive position. The instrument is also provided with a 
novel trigger safety which will disable the trigger until 
the movable jaw of the instrument has been shifted to a 
position near the working gap. Latch means is also 
provided for the trigger, to secure the trigger with a 
snap engagement when the trigger is shifted to its fully 
actuated position, to give the surgeon a visual, tactile 
and audible indication that the surgical staples have 
been properly and fully implanted and formed. For 
purposes of economy and simplicity, much of the instru 
ment is made of appropriate plastic material, while all of 
the major load-bearing elements of the instrument are 
metallic. The instrument is so designed that the staple 
driver is coupled to the trigger at all times. As a result 
of this, the driver is not free ?oating and cannot acci 
dentally dislodge or discharge the surgical staples dur 
ing shipping and handling prior to use of the instrument 
in the operating room. 

DISCLOSURE OF THE INVENTION 
According to the invention there is provided a dis 

posable linear surgical stapling instument for forming 
and implanting at least one rectilinear row of surgical 
staples in the tissue of a patient. The instrument com 
prises a body having a handle and trigger assembly and 
being provided at its forward end with a ?xed anvil-sup 
porting jaw. The instrument also has a movable jaw 
comprising a staple cartridge. The movable jaw is 
mounted on the body and is operatively connected to 
the handle and trigger assembly. 
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An adjustment bolt is slidably mounted within the 
body and is shiftable forwardly and rearwardly therein. 
An adjustment knob is rotatably mounted at the rear 
ward end of the body. The adjustment knob is opera 
tively connected to the bolt to cause the bolt to shift 
forwardly and rearwardly. 
When the adjustment bolt is shifted forwardly within 

the instrument body by means of the adjustment knob, 
the bolt moves the handle and trigger assembly for 
wardly and causes the movable jaw to approach the 
?xed jaw with the staple cartridge approaching the 
anvil. A staple driver is located in association with the 
cartridge and is connected to and shiftable by the trig 
ger to drive staples from the cartridge, through the 
tissue to be sutured (located between the cartridge and 
the anvil), and against the anvil. The anvil has a plural 
ity of anvil pockets con?gured to clinch the staples over 
a range of distances between the anvil and the cartridge, 
constituting the working gap of the instrument. The 
adjustment bolt also actuates indicator means to each 
side of the instrument, clearly showing when the work 
ing gap has been achieved between the anvil and the 
cartridge. The indicator is such that it will assist the 
surgeon in adjusting the distance between the anvil and 
the cartridge within the working gap. 
An alignment pin is shiftably mounted on the instru 

ment body, extending through the cartridge. The align 
ment pin is manually shiftable to an operative position 
wherein it also extends into the ?xed jaw. In this way, 
the alignment pin not only assures that the anvil and the 
cartridge are properly oriented with respect to each 
other, but also traps the tissue to be sutured between the 
anvil and the cartridge. 
A safety lockout is provided which precludes rota 

tion of the adjustment knob unless and until the align 
ment and retaining pin has been shifted to its operative 
position. A second safety locknut disables the trigger 
unless and until the distance between the anvil and 
cartridge approaches the working gap of the instru 
ment; 

A lock is also provided in association with the handle 
to engage and lock the trigger when the handle reaches 
its full actuated position. This gives the surgeon a visual, 
audible and tactile indication that the surgical staples 
have been fully implanted and formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of the linear surgical 
stapling instrument of the present invention. 

FIG. 2 is a plan view of the instrument of FIG. 1. 
FIG. 3 is a cross-sectional elevational view, taken 

along section line 3—3 of FIG. 2. 
FIG. 4 is an exploded perspective view of the mov 

able jaw or cartridge/driver subassembly of the present 
invention. 
FIG. 5 is an elevational view of the driver of the 

present invention. 
FIG. 6 is a plan view of the driver of FIG. 5. 
FIGS. 7, 8 and 9 are respectively, an elevational 

view, a rear view and a front view of the cartridge of 
the present invention. 
FIG. 10 is a fragmentary, enlarged front view of the 

cartridge of FIGS. 7 through 9. . 
FIG. 11 is elevational view of the casing of the pres 

ent invention. 
FIG. 12 is a cross-sectional elevational view of the 

casing of FIG. 11. 
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4 
FIG. 13 is an exploded perspective view of the ad 

justment bolt/adjustment knob subassembly of the pres 
ent invention. 
FIGS. 14 and 15 are, respectively, a side elevational 

view and a plan view of the adjustment bolt of the 
present invention. 
FIG. 16 is an exploded perspective view of the trig 

ger subassembly of the present invention. 
FIG. 17 is an elevational view of the trigger. 
FIG. 18 is an elevational view ofthe safety lockout of 

the trigger subassembly. 
FIGS. 19, 20 and 21 are, respectively, outside eleva 

tional, inside elevational and rear views of the left trig 
ger cover. 

FIGS. 22 and 23 are, respectively, outside elevational 
and inside elevational views of the right trigger cover. 
FIG. 24 is an elevational view of the right trigger 

cover illustrating the safety lockout and lockout spring 
mounted therein. 
FIG. 25 is an exploded perspective view ofthe handle 

subassembly of the present invention; 
FIGS. 26, 27 and 28 are, respectively, an outside 

elevational view, an inside elevational view and a front 
elevational view of the right handle half. 
FIG. 29 is a plan view of the trigger safety. 
FIG. 30 is an exploded perspective partial view of the 

body/ hook/ pilot/ anvil/ indicator/ alignment and retain 
ing pin subassembly of the present invention. 
FIG. 31 is an outside elevational view of the left body 

half. 
FIG. 32 is an inside elevational view of the left body 

half. 
FIG. 33 is an elevational view of the pilot. 
FIGS. 34, 35 and 36 constitute, respectively, a side 

elevational view, a plan view and an end elevational 
view of the anvil. 
FIG. 37 is a fragmentary cross sectional view of the 

anvil taken along section line 37—-37 of FIG. 35. 
FIG. 38 is an edge elevational view of the indicator 

slide. 
FIGS. 39 and 40 are, respectively, a side elevational 

view and a front elevational view of the slide crank. 
FIG. 41 is a cross-sectional view of the slide crank 

taken along section line 41—-41 of FIG. 40. 
FIGS. 42 and 43 are respectively a plan view and a 

side elevational view of the knob lockout. 
FIG. 44 is a cross-sectional view of the knob lockout 

taken along section line 44—44 of FIG. 42. 
FIG. 45 is a side elevational view of the alignment 

and retaining pin knob. 

DETAILED DESCRIPTION OF THE 
INVENTION 

For convenience and ease of understanding, like parts 
have been given like index numerals in all of the Fig 
ures. Reference is ?rst made to FIGS. 1 and 2. These 
Figures are, respectively, a side elevational view and a 
plan view of the instrument of the present invention. 
The instrument is generally indicated at 1 and comprises 
a body 2. The body 2 has a trigger subassembly gener 
ally indicated at 3 and a handle subassembly generally 
indicated at 4. A trigger safety is shown at 5. 
At its forward end, the instrument terminates in a 

?xed jaw generally indicated at 6 supporting an anvil 7. 
The instrument is also provided with a movable jaw 
(generally indicated at 8) which comprises, in part, a 
cartridge 9 for surgical staples. The upper portion of 
body 2 supports an alignment and retaining pin 10. The 
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alignment and retaining pin ‘10 extends through mov 
able jaw 8. The pin is manually shiftable by means of 

' knob 11 forwardly to a position wherein it'also extends 
into the anvil 7 and ?xed jaw 6 to assure that the anvil 
7 is properly aligned with the cartridge 9. 
At its rearward end, the instrument is provided with 

an adjustment knob 12, the purpose of which will be 
apparent hereinafter. On each of its sides, the instrument 
is provided with a gap setting indicator. One of the 
indicators is generally shown at 13 in FIG. 1. The han 
dle assembly 4 is provided with a handle snap lock 14, 
the purpose of which will be described hereinafter. 
From this point forward, the various parts of the 

instrument of the present invention will be described in 
groups or subassemblies for purposes of clarity and ease 
of understanding. While reference will be made to spe 
cific Figures, reference should also be made to FIGS. 1 

‘ through 3 which show the instrument in fully assembled 
condition. 

Reference is ?rst made to FIG. 4 wherein movable 
jaw or the cartridge/driver subassembly is illustrated in 
an exploded view. This subassembly comprises the car 
tridge 9, a staple driver 15, a casing 16, a driver rod 17, 
a left handle plate 18, a right handle plate 19 and a 
spacer 20. 

Driver 15, which is molded of an appropriate plastic 
material, is best shown in FIGS. 5 and 6. Like all of the 
other plastic parts to be described, driver 15 is formed 
of a plastic material of adequate strength, suitable for 
use in a surgical environment, and capable of steriliza 

1 tion by one or more of the known and well accepted 
methods. Such plastic materials are well known in the 
art. 1 

0 
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25 

The ‘driver 15 is an integral, one-piece element com- ' 
prising an elongated body 21 having, at its ends, rear 
wardly extending hook-like elements 22 and 23. The 
driver 15 is provided with a plurality of forwardly ex 

~ tending tines 24. The tines 24 are equal in number to the 
number of staples housed in cartridge 9. As can most 
clearly be seen in FIG. 6, the forwardly extending tines 
24 are arranged in two parallel, spaced rows, with the 
tines of one row staggered with respect to the tines of 
the other. 
The cartridge 9 is best shown in FIGS. 7 through 10. 

The cartridge 9 constitutes an integral, one~piece 
molded plastic member comprising an elongated body 
25 having an upstanding surrounding flange 26. At one 
end, the body 25 has a circular perforation 27, and at the 
other end it is provided with an elongated slot 28. The 
purpose of perforation 27 and slot 28 will be apparent 
hereinafter. 
The forward surface of cartridge 9 (i.e., that surface 

which will face the anvil), is provided with a forwardly 
extending spacer element 29 adjacent perforation 27 
and a forwardly extending spacer 30 adjacent the outer 
most end of slot 28. These spacers 29 and 30 are most 
clearly shown in FIGS. 7 and 9. These spacers cooper 
ate with the anvil (to be described hereinafter) to deter 
mine the forwardmost position of cartridge 9. 
The cartridge 9 is provided with a centrally located, 

longitudinally extending, wall 31,‘ ?anked to either side 
by segmented walls 32 and 33. These walls 31, 32 and 33 
de?ne two parallel rows of staggered pockets or slots 34 
and 35. The pockets or‘ slots 34 and 35 extend through 
the forward face of cartridge 9, as is most clearly shown 
in FIGS. 9 and 10. 
Each slot 34 is provided at its ends with additional 

grooves 34a and 34b intended to frictionally receive the 
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6 
legs of a surgical staple. Each slot 35 is provided with 
similar additional grooves 350 and 3512, serving the same 
purpose. In this way, a surgical staple can be loaded in 
each of slots 34 and 35. 

Reference is now made to FIG. 3. As is shown in 
FIG. 3, the tines 24 of driver 15 are insertable within the 
slots 34 and 35 of cartridge 9. FIG. 3 illustrates a surgi 
cal staple 36 located within one of the slots 35. It will be 
noted that the corresponding driver tine 24 overlies the 
crown of the staple. It will be apparent from this that 
when the driver 15 is shifted forwardly relative to car 
tridge 9, the surgical staple 36 will be shoved forwardly 
out of its slot 35. The driver 15 will similarly shove all 
of the surgical staples from their respective cartridge 
slots. 
The cartridge casing 16 is illustrated in FIGS. 11 and 

12. The casing 16, like driver 15 and cartridge 9, is an 
integral, one-piece, molded plastic member. The casing 
16 is hollow, de?ning a chamber 37. The forward end of 
the casing is open, as at 38, and is surrounded by a 
?ange 39. The flange 39 is so sized as to just nicely fit 
within the ?ange 26 of cartridge 9 and the casing 16 and 
cartridge 9 are joined together thereby through the use ' 
of ultrasonic welding, gluing or the like. The rearward 
'end of casing 16 is provided with an elongated, longitu 
dinally extending slot 40, the purpose of which will be 
apparent hereinafter. The side walls of casing 16, cen 
trally of slot 40, are notched as at 41 and 42. Again, the 
purpose of these notches will be apparent hereinafter. 
Finally, the rearward end of casing 16 is provided with 
a perforation 43 coaxial with the perforation 27 of car 
tridge 9. The lower edge of casing 16 is stepped in 
wardly, as at 44 and the inwardly stepped portion 44 is 
provided with an elongated slot 45, corresponding to 
elongated slot 28 of cartridge 9. FIG. 3 illustrates the 
assembly of casing 16 and cartridge 9. It will be noted 
that driver 15 is shiftably mounted within casing 16. 

Reference is now made to FIG. 4. The driver rod 17 
comprises a metallic member having an elongated shank 
46. At its rearward end, the elongated shank is enlarged 
as at 47 and provided with a transverse opening or 
perforation 48. At its forward end, the shank 46 termi~ 
nates in a plate-like structure 49 having upper and lower 
lugs 49a and 49b near its forwardmost end. As can be 
readily seen in FIG. 3, the plate-like forward end 49 of 
driver rod 17 is located within casing 16 with its lugs 
49a and 49b just nicely received withinthe hook-like 
portions 23 and 22, respectively, of driver 15. The for 
wardmost end of the driver rod plate-like structure 49 
abuts the elongated body portion 21 of driver 15. Thus, 
the forward end of the driver rod 17 is locked into 
engagement with the driver 15 and when the driver rod 
17 is shifted in a forward direction, it will shift the 
driver 15 forwardly as well. 
FIG. 4' illustrates the left handle plate 18 and right 

handle plate 19. These elements constitute the “main 
frame” of the surgical stapling-instrument and are made 
of metal. The left handle plate 18 comprises an elon 
gated shank-like portion 50, terminating at one end in a 
handle portion 51 and at the other end in a plate-like 
structure 52. The shank portion 50 and handle portion 
51 are coplanar. The forward plate-like portion 52 is 
parallel to portions 50 and 51 but is slightly inset with 
respect thereto as at 53. The shank-like portion 50 has 
an upstanding lug 54, the purpose of which will be 
apparent hereinafter. The handle portion 51 has a for 
wardly extending lug 55 for purposes to be described. It 
is also‘ provided with ‘a perforation 56 to serve as a 
























